Meeting April 26 1962 Diagnosis and Treatment of Renal Tuberculosis [Abridged] Mr Edgar Freshman (Royal Sea Bathing Hospital, Margate) Experiences in the Diagnosis and
Treatment of Renal Tuberculosis
With the decrease in the general incidence of tuberculosis most surgeons now see comparatively few cases in which the genito-urinary system is involved. During the last eight years, some 350 cases of renal tuberculosis have been treated at the Royal Sea Bathing Hospital, Margate, and many have presented problems, both in their diagnosis and treatment, of absorbing interest.
The advantages of intensive treatment in a fully equipped sanatorium, which admits all types of tuberculosis, are well known. During treatment, both in hospital and afterwards, the patient's progress must be carefully checked by repeated radiological studies, by regular examination of the urine and, in most cases, by cystoscopy.
It is not always easy to persuade patients to remain in hospital, perhaps far from their homes, for six months or more, and it is important to make them understand that any form of tuberculosis is a serious disease, calling for specialized and prolonged treatment, but that with their cooperation it can be permanently controlled. The psychological approach is of the greatest importance; confidence must be built up in the surgeon, his assistants and the nursing staff, and the surgeon must always be prepared to interview relatives himself.
The hospital must be a happy one, and no effort must be spared to make it so. Discipline must not be too strict and patients must be kept occupied and entertained. At the Royal Sea Bathing Hospital daily visiting is allowed, there is a large staff of occupational therapists and a recreation hall for games, film shows, concerts and plays. There are classes in shorthand, typing, book-keeping, art and languages and students can sit for examinations. There is a hospital school for the children and an efficient and sympathetic almoner.
Another important point is that radiography must be first-class and if it appears that retrograde pyelography will yield more information than intravenous, we do not hesitate to employ it. This is essential, as I have seen many cases in which an indifferent excretion pyelogram was reported on as normal, but where retrograde pyelograms revealed a lesion that would otherwise have been overlooked.
Treatment and follow-up: We have obtained the best results with triple drug therapy, using full daily doses of streptomycin, isoniazid and PAS. This is started as soon as the diagnosis has been definitely established by a positive culture or guinea-pig inoculation of the urinea positive smear is not sufficient evidence of tuberculosis, unless the radiological and cystoscopic appearances are absolutely typical.
We endeavour to keep patients in hospital until the urine has been free from tubercle bacilli for three to six months, according to the nature of the case; the later examinations of the urine are made after an interval of ten days without drugs. After leaving hospital all patients are encouraged to resume a normal life as soon as possible and treatment is continued with isoniazid and PAS for eighteen months to two years. All patients are followed up for at least five years after leaving hospital and in only two of the 98 % with whom we have kept in touch have tubercle bacilli reappeared in the urine.
The proportion of patients with advanced disease of one kidney appears to be increasing and in many the kidney is so destroyed as to require nephrectomy. The cause is usually obstruction due to fibrosis, suggesting that there is to-day a greater tendency to spontaneous healing, so that superadded obstruction at one point or another is causing more rapid deterioration of the involved kidney.
The most important principles in diagnosis and treatment are:
(1) Drug therapy must be continuous and prolonged.
(2) Repeated radiological examination during treatment is essential. (3) Accurate assessment often cannot be made until the patient has had one or two months' treatment. (4) Free drainage is necessary for healing. Obstruction may be present when patients are first seen or may develop during treatment; it must, if possible, be -elieved. (5) Secondary infection may obscure the picture and hinder diagnosis and treatment.
Mr Freshman then described, with the aid of radiographs, a number of patients who had been selected to illustrate the following points:
Renal colic or pain in the loin is often the -presenting symptom, especially when there is -ureteric or uretero-pelvic obstruction.
If the urine of all patients with skeletal or pulmonary tuberculosis is not examined for -tubercle bacilli, a number of cases of renal -tuberculosis will remain undiagnosed, as urinary -symptoms may be minimal or absent.
CEdema of the calycine necks and of a ureteric orifice often causes clubbing of the calyces and dilatation of the ureter, so that X-ray examination suggests more advanced disease than actually exists. After several weeks' drug therapy the X-ray -appearances may be almost or even completely normal and no final diagnosis must be made, or operation contemplated, until the patient has been reassessed by futher radiological studies.
Strictures may develop at or near the lower end of the ureter or at the pelvi-ureteric junction, and occasionally at both. Their development can be insidious, and may lead to destruction of the kidney. If every patient is not repeatedly checked by X-rays, stricture-formation may be missed, and any dilatation of the lower ureter that does not resolve with treatment must be regarded with suspicion. Strictures also tend to prevent or delay *disappearance of tubercle bacilli from the urine, -as good drainage is essential for healing.
Inability to pass a ureteric catheter is not diagnostic of a stricture, nor does the passage of a catheter exclude one; ascending ureterography is often the most reliable method of investigation. Ureteric dilatation may also be due to reflux, and a micturating cystogram will demonstrate this.
A stricture at the lower end of the ureter calls for reimplantation into the bladder, or Boari's tubed bladder-flap operation. If it is at the pelviureteric junction, a Davis intubated ureterostomy is sometimes successful, if the kidney pelvis is extrarenal, so that the stricture can be split. If it is intrarenal, the stricture can only be slit, from below, and it then tends to re-contract, and nephrectomy may be necessary.
Obstruction at the neck of a calyx leads to a pyo-calyx. Many such closed-off calyces, if the obstruction is due to aedema, will eventually re-open and drain into the main calycine system; small ones may shrivel up. If the obstruction is due to healing fibrosis, the cavity becomes permanently sealed off and gradually enlarges so that on X-ray examination there will be evidence of a space-occupying lesion, with absence of part of the calycine system and displacement of a neighbouring calyx. This may be present when the patient is first seen, or develop during treatment. The sealing-off process can be followed by repeated radiography and tomography may be helpful in estimating the size of the cavities. Treatment is by cavernostomy, but not until it has been established, by repeated retrograde pyelograms, that the cavities are completely sealed off from the main drainage system, or a urinary fistula may develop. Such cavities usually contain live tubercle bacilli, although none may have been present in the bladder urine for some time. If all the minor calyces become closed off by fibrotic narrowing of their necks the kidney will become a collection of cavities, and nothing will save it.
Permanent contracture of the bladder usually develops during treatment, although it is occasionally present when the patient is first seen. It calls for some form of cystoplasty, especially if there is ureteric reflux or dilatation of the upper urinary tract, but it must not be done in the presence of active tuberculous cystitis. The use of an opened segment, or patch, of large or small intestine is preferable to a closed loop. It is important first to exclude or establish the presence of ureteric reflux; the ideal method is by a micturating cystogram, but when there is gross frequency this may be impossible. If cautiously performed, a maximum capacity cystogram, under anesthesia, will give the necessary information.
Secondary infection can be very difficult to eradicate and long-continued treatment may be necessary. It is almost certain to cause reflux, which usually disappears when the infection has been controlled. The bladder capacity may become very small, but will increase again as the infection subsides and cystoplasty must not be considered unless it is certain that there is permanent contraction, due to healing fibrosis following tuberculous involvement of the bladder muscle.
When there is gross dilatation and decreased function of a solitary secreting kidney, nephrostomy may be life-saving. If the obstruction is at the lower end of the ureter, the nephrostomy will be temporary and preliminary to reimplantation of the ureter into the bladder, Boari's operation or uretero-cystoplasty, especially if the urine is still positive. With improved drainage, urinary conversion will almost certainly be obtained. If the 21 969 970 Proceedings ofthe Royal Society ofMedicine 22 obstruction is at the pelvi-ureteric junction and a Davis intubation ureterostomy is contemplated, the nephrostomy will be established at the same time.
Partial nephrectomy is now rarely indicated, but it is still occasionally necessary for small cavities, in the upper or lower poles, which do not shrivel up or seal off, but drain tubercle bacilli despite prolonged chemotherapy. It is usually contraindicated in patients with a single kidney.
Nephrectomy-is still required for: (1) A functionless or almost functionless kidney, that does not improve rapidly with treatment.
(2) Pelvi-ureteric obstruction, due either to active disease which does not respond to intensive chemotherapy, or to healing fibrosis when an intubated ureterostomy is impracticable or has failed. (3) Advanced or moderately advanced disease, either of one kidney only or with lesions on the other side that will heal rapidly with treatment, in patients who are unable or unwilling to remain in hospital for more than a limited time. This applies particularly to the middle-aged and elderly. (4) Superadded secondary infection, causing toxic symptoms or rapid destruction of the kidney, and which cannot be controlled. (5) Multiple strictures of the ureter. (6) Fibrotic constriction of all the calycine necks. (7) So-called healed calcified and caseous kidneys, whether functioning or not, unless there are definite contra-indications.
Total ureterectomy is unnecessary unless there is organic obstruction at the lower end of the ureter or it is grossly thickened and aedematous.
The only indication for surgery (usually nephrectomy) in the presence of active pulmonary or major skeletal disease is severe toxaemia, usually due to uncontrolled secondary infection. Mr Arthur Jacobs (Royal Infirmary, Glasgow)
Some General Considerations on Treatment of Renal Tuberculosis
The progress that has been made in the management of urinary tuberculosis as a result of drug therapy has been outstanding. A study by Borthwick (1962) showed that of 150 patients treated in Robroyston Hospital over the six-year period 1940-45 inclusive, 85 (56 6%) had died by 1948; of 361 patients treated in the six-year period 1950-55, 30 (8.1 %) had died by 1958. A reduction in mortality from 56-6 % to 8 1 % in a decade is a phenomenal advance. The outcome since 1958 is known to be even better.
In spite of the decrease in tuberculous disease, there remains a steady incidence of new cases. During 1961 there were 28 new admissions to the Urological Unit of Robroyston Hospital; in 1951 the number was 35. Bearing in mind that renal tuberculosis is likely to be the last of the focal incidents in a patient suffering from tuberculous disease, it must be anticipated that its decline will lag some years behind the run-down of pulmonary lesions.
When the presence of the disease is confirmed, it must not be assumed that only medical therapy will be necessary for its control. Patients continue to be seen with the disease far advanced, marked renal destruction, tuberculous pyonephrosis and 'autonephrectomized' kidneys being revealed at the initial investigation. For lesions of this type, extirpative surgery is still required. Operation is not urgent and can wait until the patient is well covered. At Robroyston it is customary to observe the effects of triple drug therapy for three months before coming to a decision on nephrectomy; within that time the results of the sensitivity tests are available. When a kidney is severely destroyed it is illogical to expect its restoration by drug therapy and nothing is gained by indefinitely deferring its removal. Nephrectomy may also be necessary for some lesions initially considered to be suitable for medical therapy, but which prove uncontrollable, and for a few which show reactivation. In 1961 I removed 13 kidneys for tuberculosis; in 1951 the number was 23.
I now seldom carry out partial nephrectomy for small locally destructive lesions, for in most instances the segments, formerly removed because of persistent pyelographic deformity, showed no histological evidence of tuberculous activity or were in an advanced stage of healing, if adequate pre-operative therapy had been given. A localized calcified cavity which continues to excrete tubercle bacilli after months of chemotherapy should, however, be resected; for it is difficult to influence this type of lesion by medical measures.
I have found but little scope for cavernotomy; only one patient in my series has been deemed suitable for this form of conservative surgery.
Sequelae due to healing have always been a significant factor in urinary tuberculosis; to-day, as a result of the increasing success in eradicating the infection and prolonging life, the correction of these sequels is a major responsibility of the urological surgeon in the management of the patient. Stricture of the ureter may sometimes compel surgical correction; reimplantation into the bladder has been required for 9 of my patients during the past eight years. In another 10, because of stricture or reflux, or a combination of the two conditions, the ureter was diverted into the bowel graft when performing cystoplasty. Bladder contracture resulting from healed tuberculosis is the chief indication for corrective procedures. It has been the lesion in 27 out of the 44 cystoplasty operations I have carried out to date. Fibrosis following inflammation from the tubercle bacillus is not a new factor though streptomycin may hasten and aggravate its development. For this reason streptomycin is if possible eliminated from therapy when cystitis is pronounced. My former method of relieving symptoms resulting from this condition was to perform a urinary diversion by uretero-colic anastomosis. The continued survival and well-being to-day of 15 of the patients for periods of twelve to nineteen years is an indication of the benefit that can follow this method of diversion. Enlarging the bladder with a bowel graft is, however, preferable, for the patient is left with controlled micturition through the normal urethral channel and the risks from infection and absorption of urinary constituents from the bowel segment are minimal.
I have elsewhere described the results obtained from cystoplasty operations (Jacobs 1960 (Jacobs , 1961 . Reconstructive bladder operations can play an important role in the rehabilitation of the patient suffering from one of the most crippling sequele of healed urinary tuberculosis.
Mr J Cosbie Ross (Wrightington Sanatorium, Lancs)
Calcification and Reversion of the Urine in Genito-urinary Tuberculosis
Over a period of sixteen years we have dealt with more than 800 patients with genito-urinary tuberculosis at the Wrightington Centre and, in spite of the fall of incidence of the disease, still maintain an active unit.
The shift of emphasis from ablation to reconstructive procedures, a change entirely due to the effectiveness and success of chemotherapy, is clearly reflected in our own figures (Table 1) . Table 1 also shows that there is stilt a place for nephrectomy, for which there are specific indications. The number of nephrectomies has remained more or less constant up till 1959, though there is possibly a falling off during the last three years. Further, Gale & Kerr (1959) state that the number of kidneys requiring removal in tuberculosis remains the same. Partial nephrectomy reached a peak in 1956, after which the numbers fell sharply and I have not performed one for tuberculosis during the last two years. It is possible, however, that this view should be reconsidered; this matter is discussed below in connexion with calcification. Similarly, the numbers of epididymectomies has steadily dwindled. On the other hand reconstructive operations, such as transplant of the ureter into the bladder for stricture, and plastic procedures to increase bladder capacity, have become much more frequent. We have not carried out uretero-colic transplant for some years but those we had done in the past were recently followed up, the results being shown in Table 2 . In spite of the fact that this operation was carried out only on the most advanced and serious cases (and indeed in the early days of chemotherapy), many of them survived, one might almost say flourished, for many years. 
Calcification
In the past very little attention has been paid to calcification, which has been regarded as merely a phase in the reparative process.
At one time it was said to be impossible, either by therapy or by sanatorium treatment, to render the urine negative if the kidney was calcified. This is not true at the present time, but calcification has now assumed a new importance as a result of a long-term follow-up. In some patients, although the tuberculous condition may be virtually cured, the areas of calcification increase in size, forming calcified masses which may be responsible for symptoms, especially for pain and for calyceal damage and obstruction. In other words, we are dealing with renal calculi developing in a treated and healed tuberculous kidney. I believe it is possible to distinguish three types of calcification in tuberculosis. The first is the diffuse spotty calcification, and the second the large calcified abscess, which is probably not directly in communication with the calyceal system. It is the third type, the medium-sized localized calcification causing deformity of a calyx, which is more likely to cause trouble over a period of years. These stones may increase in size, ulcerate into the calyx and pass into the pelvis and down the ureter. This is not a negligible problem in view of the high proportion of patients with genito-urinary tuberculosis exhibiting calcification. Of the 526 patients dealt with between 1952 and 1961, 108 (approximately 20%) showed calcified areas. In nearly all instances the calcification was renal though there were a few showing ureteric, vesicular and vesical opacities.
The most striking feature is that the area of calcification actually increased in size in 16 cases, and in a further 9 opacities appeared either later in treatment or after the conclusion of treatment.
A good example was a girl who had a nephrectomy for tuberculosis in the 1940s. In 1951 (Fig 1) there was no calcification but in 1953 a flake-like opacity could be seen (Fig 2) . In 1954 (Fig 3) this had increased in size and by 1958 ( Fig 4) the stone was filling the lowest calyx and obviously causing renal damage. The girl ultimately died, the cause of death being pyelonephritis with stones. There was no microscopic evidence of active tuberculosis at post-mortem.
There were no less than 5 staghorn calculi in the series. Calcification of the seminal vesicles was seen in 7 patients; 5 required lithotrity for bladder stones. Calcification of the epididymis occurred three times.
The question of operation was approached with caution even when the primary condition had been dealt with adequately some years previously. However, stones causing pain, obstruction, secondary infection and pyelonephritis had to be removed. Incidentally, it is necessary to distinguish between calcification spreading from the kidney downwards in the ureteric wall and calculi passing from the calyces and pelvis down the lumen of the ureter. The former condition is of academic interest only as it is usually associated with widespread renal damage. However, in 12 patients ureteric calculi were observed, frequently causing renal colic and sometimes passing down to the bladder. Eight operations were necessary for the removal of stones from kidney or ureter irrespective of the original renal tuberculosis. It is possible that partial nephrectomy should be considered at an earlier stage in any case where the area of calcification increases in size, or where it is suspected that stones are ulcerating into the pelvis or causing pyelonephritis.
Reversion of Urine
Fundamentally, the diagnosis depends on finding tubercle bacilli in the urine, and cure on the elimination of organisms. I think this premise is true in spite of the occasional appearance of the so-called avirulent strain. In all our patients tubercle bacilli were demonstrated in the urine by culture or guinea-pig inoculation. A direct smear was not considered adequate because of the risk of a false positive.
A clear distinction must be made between a urine persistently positive in spite of treatment and reversion after the conclusion of treatment. Table 3 shows the consolidated results for the years 1952-1959, during which period 9 patients (2 %) had persistently positive urine at the end of six months' sanatorium treatment.
One of these, in type 3 (Jacobs & Borthwick classification 1950), subsequently became negative with further chemotherapy. The other 2, both type 5 with extensive bilateral disease, have remained positive for years in spite of prolonged (4-4%) (2 5 %) (0 4%) (0-2%) think of the avirulent strain as producing a positive culture but failing to kill the guinea-pig; I do not know whether this definition would be acceptable to bacteriologists.
There is now probably a general acceptance of the fact that patients who have had genitourinary tuberculosis must be followed up for years, if not indefinitely. The follow-up at Wrightington has been 97 %, an achievement greatly helped by family doctors, chest physicians and others. After finishing the two-year course of treatment a yearly visit to outpatients is arranged for a clinical examination and for two morning specimens of urine to be sent for culture and inoculation into guinea-pigs. Table 4 shows the urinary reversions from the year 1952 to 1959, the latter patients having been followed-up for only three years. We believe that the overall reversion rate is approximately 5 %, and that it will remain at that figure until some new and even more effective drug is found. Table 5 shows the position at other centres (Ross 1961) .
Reversion may occur at any time and in one of our patients no less than seven years had elapsed since the inception of treatment. The majority of Table S Reversion of the urine (Ross 1961) Time elapsed since treatment One year Three years or less Two years or more Obrant (1956 ) 19% Nesbit & Mackinney (1954 28 % Lattimer & Spirito (1956) (20 patients only) none none Gloor(1956a, b) 20 % Petrovic & Ilic (1956) approx. 30% Ross, Gow & St Hill (1955) 11 % 4% reversions, however, appear to occur during the first two years. In view of its importance we have taken particular care with the reversion potential and have made it an absolute rule that all therapy must be stopped a week before the urine is collected for examination. Less stringent precautions cannot reflect a true picture of the position. Incidentally, reversions can occur in any of the five types of renal tuberculosis. We believe that the most important single factor in diminishing the reversion rate has been in extending the period of treatment to two years.
